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In the discipline of construction management (CM) student competitions are well thought of and typically have good construction industry support. However, little published research is available addressing these competitions. This study collected data via interviews and a survey to better understand what the perceived positive and negative effects of student competition participation are. Using a grounded theory design eleven positive and four negative themes emerged through the open coding process associated with student competition participation. The positive effects including: confidence, connecting all the dots, industry involvement leadership, motivation, presentation skills, problem solving, real world experience, teamwork, and time management. The negative effects include: expectations, resources, scoring methods, and time.  An axial coding process was used to identify a central phenomenon connecting these effects; construction industry involvement. The selective coding process then identified a cyclical pattern showing a connection between the positive effects, leadership, key graduate competencies, and construction industry involvement to tell the story of the phenomenon of student construction management competitions. Keywords: Student Competitions, Construction Education, Student Competition Support 
Introduction
In construction management education, student competitions provide an effective means for students to distinguish themselves from their peers. For more than 20 years, groups such as the Associated Schools of Construction (ASC), The Associated Builders and Contractors of America (ABC), and the National Association of Home Builders (NAHB) have held annual competitions.  These competitions include teams from more than 100 colleges and universities across the United States, and involve thousands of students each year. 

Student involvement in these competitions continues to grow, even in economic downturns, providing positive prima facie evidence of the reputation and the strong positive opinion in favor of the competitions. However in construction management education, student competitions have seen little attention in published research. Anglin and Robson’s (1997) study offered evidence of the value of student competitions to construction education, but stands alone as a qualified study considering large scale student competitions in construction education. In an effort to inform current construction management faculty and administrators, this study documents the perceived positive and negative effects of competition participation for students while providing a better understanding of why those positive and negative effects occur. 






Academic competition in education has grown to encompass nearly every discipline and takes many forms. Student competitions have evolved and developed and range from national events pitting schools against one another to simple competitions between classmates (Anglin & Robson, 1997). Despite the variety of competitions, a shortage of empirical study to validate the value placed on them is apparent in many disciplines. In a  vocational and technical education study the authors state: “Little actual research can be found among the myriad of articles and papers in the professional and research literature dealing with VSO’s (Vocational Student Organizations) and student outcomes” (Camp, Jackson, Buser, & Baldwin, 2000, p. 4). One Engineering researcher noted that despite significant effort and resources devoted to student competitions, there is no data on the breadth and range of competitions (Wankat, 2005). Another article summarizes the status of competition research stating: 

A search shows that the majority of articles available explore the types of competitions and the expectations of those competitions…..[however] the published literature on the educational effects and influences of academic competitions has relied on anecdotal testimonials, survey research, and a few case studies. The lack of a body of solid research, either quantitative or qualitative, makes it nearly impossible to draw conclusions from the studies on this topic. It appears that the studies available lacked rigor in the research design (Omdal & Richards, 2008, p. 13).

Although empirical studies are hard to find, opinions, observations and anecdotal evidence supporting and opposing competitions are abundant. 

Competition opponents cite a myriad of general experiences as they make the case against them. The experiences range from the  artist Gabriel de Saint-Aubin abandoning all career ambitions after failing to win a student competition (De Beaumont, 1998) to Wankat (2005) criticizing the amount of time students spend on the competitions, leading to neglect of course work and imbalance in their lives. Despite the possibility of negative effects, an observer in Clement’s (2001) research noted: “Perhaps they will benefit more from defeat than they would have from victory” (p. 26). Anglin and Robson (1997) looked at construction management specifically and noted that “everyday thousands of contractors competitively bid construction projects across America…. our society continues to demand that only the lowest bidder be the "winning" bidder. When the best of contractors only win approximately one out of ten competitively bid projects it becomes apparent that we as educators must consider the lessons to be learned from losing” (p. 13).

The literature on student competitions also identifies many positive effects, for instance: students experience hands-on projects (Pai, Filatovs, & Layton, 2000; Wankat, 2005; Kaiser & Troxell, 2005), students experience an external evaluation process or critique (Kasier & Troxell, 2005), and the competitions are great motivators (Kasier & Troxell, 2005; Wankat, 2005). One interesting benefit reported is the passion participants develop from participation (Schster et al., 2006). An impressive 85% of engineering students felt their competition was a good experience (Wankat, 2005), and students who don’t participate, recognize that they have “missed out” (Emerson & Mills, 2003).

Specific to construction education, only two empirical studies were found that consider the effects of construction management student competitions. These studies reported various positive effects of competitions. Tidel and Mulva (2007) reported an increase in student work ethic, an increased ability to apply the knowledge they had gained, ability to work as a group, and gain real world experience. Anglin and Robson (1997) found that the competitions are a positive educational experience, and that competitions were viewed very positively by students who gave them a rating of 9.24 out of 10. They also reported that competition was an effective student motivator, and that competition participation promoted a greater student/teacher interaction.

With so little formal research done on student competitions in the field of construction management education, literature from engineering was also searched to learn what effects of competition participation have been reported.  Table 1 illustrates the most commonly reported positive effects of student competitions in engineering and construction management. Construction management (CM) is included with engineering due to the program structure at most four year institutions.  Highlighting the sparse literature in CM related to competitions our study seeks to provide a deeper understanding of how competitions influenced some students in the field.  The next section describes the methodology employed.  

Insert Table 1 Here
Methodology

A grounded theory approach was used in this study to identify the perceptions of the perceived positive and negative effects of student competition participation, first from a coach’s perspective and then supported by student comments to the open ended question. Each method of data collection helps to document the perceived positive and negative effects of student CM competition participation. The validity of the study was established using Onwuebuzie and Leech’s (2007) Qualitative Legitimation Model, which integrates many of the types of validity identified by qualitative researchers. However, the study did have one significant limitation. The study was funded by a Grant from the National Housing Endowment (NHE), which specified where data would be collected, excluding the use of a random sample. Even with this limitation the study provides insight into the current state of perceptions of CM student competitions. In addition it provides a current platform from which other studies using random sampling can build on to better understand CM competitions.

The data was collected thru semi structured interviews that utilized open ended questions.  Interviews were performed with competition team coaches from six universities of varying sizes and located in different parts of the United States. The goal of the interviews was to provide both an explanation and a description of the perceived effects of student competitions in construction management education.  Additional data was collected through one open ended question to students, from the same schools, in a survey. Additional results of that survey are not included in this paper. 

In qualitative data collection sample sizes are often defined by saturation; the point when the data is not producing new information (Stauss & Corbin, 1998).  Saturation was evaluated through constant comparison of the data (Bowen, 2008), and was evident after nine interviews had been performed. To ensure saturation, thirteen interviews with coaches were performed, and 42 student survey responses comprise the sample.





This study identified several emerging themes focused on the positive and negative effects of participation in student CM competitions. The themes, once identified, were also analyzed for interconnections between the positive and negative effects of participation in CM competitions. Themes were broken down into codes through key word repetition (frequency) and pattern matching of comments from coaches and students. To ensure validity the participant responses were continuously compared, and the comparisons identified themes and evaluated saturation in the data (Strauss & Corbin, 1998; Bowen, 2008). Descriptive statistics were employed to support the themes that emerged. Counts of the number of different coaches and students that independently addressed the themes identified were made and are reported.

Coding led to development of a cyclical theory on how open, axial, and selective coding are interrelated. This theory provides explanation of the phenomenon of student CM competitions, and is described with the results of selective coding. Table 2 shows the codes identified in each step of the coding process relating to the positive effects of participation.





Open coding began by identifying all of the statements that reflected positive or negative effects of competition participation. Then, specific effects of competition participation were identified as codes based on reporting from coaches. Results for the positive effects are reported first and followed by the negative effects. The positive open codes of participation are listed in Table 3 along with the descriptive counts for each. Other codes emerged, however they are not reported here because they did not have two coaches addressing them, as such they could not be triangulated (Onwuegbuzie & Leech, 2007), or interconnected with other steps of coding for support (Stauss & Corbin, 2008).

Insert Table 3 Here

A post literature review found that ten of the eleven positive effects were also found in the literature on student competitions.  However, it is important to note that the researcher did not use deductive coding in the study, taking themes from the literature and searching for them in the data. Time management was the lone positive effect of competition participation not found in the literature. Time management is an important and unique finding of this study; As Coach six said: “what you do with your time is critical”, but this effect bears further consideration because time was found to be a negative effect of competition participation as well. Only the positive effects addressed by at least two coaches were reported, but all the negative effects are addressed due to the limited quantity.

There were four negative effects reported but only one had strong support from the coaches. When asked about negative effects of competition participation, a few of the coaches had quick responses, but the majority required some time to think before they responded. This was a stark contrast to the coach’s perceptions of positive effects where they tended to respond quickly with their perceptions and then built upon them as the interview progressed. Ultimately every coach provided some perceived negative effects of competition participation, but the speed and difficulty with which coaches responded was indicative of the relatively few negative effects identified, and the lack of support for all but one of them. The perceived negative effects that emerged in this study are identified by coding category (Table 4).  

Insert Table 4 Here

The open coding category includes expectations, resources, scoring methods, and time. Although unsupported by other coaches, coach ten notes that competition participation “sets an unrealistic expectation in the student’s minds” Some students after participating in the competitions feel that they are ready for, and deserve, a higher entry level position than their experience or education supports. These students have the expectation that they should be promoted faster and skip lower level positions and salaries. In addition the proposals prepared by the students are similar in scope, content, and topics to those that would be assembled by upper level managers and students expect to do that same work rather than the often menial day to day responsibilities they face in entry level positions. 

The inequity of resources was identified by coach eight who noted that. “The students felt that they are at a disadvantage to universities that are bigger, that have bigger budgets because they see larger groups that are better equipped”. For those participants attending schools with less resources and smaller budgets, resources may represent an indirect negative effect; however this is also a factor that closely mirrors the real world, where every contractor has different resources. This perceived negative effect was only reported by one coach leaving it unsupported.

Providing some support through triangulation, two coaches mentioned that unfair or biased scoring methodology, or a lack of clearly defined scoring methodology, was a perceived negative effect.  Coach nine discussed attendance at competitions where the best teams did not win because of questionable judging or loosely defined judging criteria. Coach one discussed the need for faster and improved feedback from judges so students could learn and better understand where improvement is needed. 

Nine of the thirteen coaches mentioned that time is an important perceived negative effect and the only negative effect with solid support. Competition participation requires a great deal of time and while some coaches saw that as a positive effect through development of improved time management skills, others perceive time as a negative effect. Coaches four, ten, and twelve specifically pointed to the potential damage to a student’s grades if they fail to adequately manage their preparation time before leaving for the competitions. Coaches two and eleven pointed to students missing classes because of the time away to actually compete. 





The central phenomenon identified during axial coding was construction industry involvement. The involvement of the construction industry as sponsors, judges, and recruiters at CM competitions provided both a direct and indirect reference to industry involvement. Generally industry involvement was recognized as a positive effect. Coach two said “I think it’s great that they actually get the interaction with the industry folks”. Coach nine noted that “anytime you can participate with industry professionals that’s a good thing”. Industry involvement was also connected to each positive and negative perception and is addressed in the following section.

Confidence, connecting the dots, presentation skills, problem solving, and teamwork.

The open code categories of improved confidence, connecting the dots, presentation skills, problem solving, and teamwork can be gained in a typical classroom, but industry involvement distinguishes these positive effects when obtained at a competition. The common connection is that industry involvement magnifies these positive effects beyond what a student may obtain in a typical classroom. Through industry sponsorship, the problems the students will be solving are based on a real project, and the student presentations are given to judges that have typically worked on the project. Going through the competition experience is what magnifies these positive effects for participants. Coach two discussed the difference created by industry involvement in a competition relating to presentation skills noting that: 
If a student goes through a really good capstone course I think they can get some of those same benefits but the competition element of it, in just putting you in front of industry and then making them sit up there and get poked at, just like industry does where clients poke at you in a presentation and stuff, that’s just a phenomenal experience.





Increased motivation is a positive effect of participation and it also plays a role in amplifying the positive effects of competitions. Coaches identified students who participate in the competitions as being more motivated than their peers in general. They also noted that while student motivation is high entering the competitions, the opportunity to interact with and present to industry professionals increases the level of motivation, because jobs and internships are frequently on the line. Students want to win and they want to get jobs, and companies come to the competitions to meet and hire students. Coach two likened the competitions to a two day interview of the best of the best students.  Coach six reported similarly saying:

One of our former students who is now on the other side of the table hiring our students, she said yeah our company pretty much only looks at competition students, we look at those first before we look at anybody else.

Due to the networking that occurs at competitions students want to look good in front of the judges and they want to win, so motivation increases when opportunities for employment are involved. Industry involvement heightens motivation and intrinsically provides networking opportunities which lead to the jobs students want. 

Real world experience and time management

As with all of the other positive effects reported here, real world experience and time management are not exclusive to competition participation, and could be attained elsewhere. However the data indicates that competitions are second only to actually working in providing real world experience. The connection of industry involvement to real world experience and time management occurs because of the real world scenarios created by industry involvement.  Coach ten described this interrelation saying:

Being able to make decisions under pressure, pressurized situations I guess because you know they have such a short time frame and during the competition they usually switch up, and throw curve balls in so that they actually have to make decisions on the fly which is very much like it is in the construction management world.

Time management is part of what makes participation so close to a real world experience. However, the use of a real project alone does not produce these positive effects. It’s the addition of the life-like time deadlines, direct industry involvement, and the use of a real project that makes these effects of participation unique and difficult if not impossible to attain outside of the competitions.  Improved time management and a real world experience for CM students are positive effects of participation that are unrivaled in a typical classroom because of construction industry involvement. However there are also negative effects as companies get involved providing projects, problems to be solved, and judges.

Expectations and scoring methods

When companies become involved they make decisions regarding the content, expected deliverables, and how participants will be scored. In some cases this requires the use of high level tasks to make the competitions realistic, resulting in some students playing the role of senior management which may result in inaccurate job expectations for participants. While this type of scenario may result in a scoring method that is good for that project it also results in a high rate of judge turnover as noted by coach ten. He stated that the judges for many of the competition projects are taken from actual personnel that are working, or have worked on, the actual project. While this improves the experience for current students, the projects used in the competition change every year meaning that some of the judges may change as well. This high rate of turnover may lead to inconsistent scoring methods as Coach nine described: “I’ve participated long enough to see that the judging is not comprehensive.” The combination of industry involvement in establishing the competition deliverables, project selection, makeup of the current judging team, judge turnover, and expectations easily connect the industry involvement to expectations and scoring perceptions 









Selective coding is the final step in the coding process and provides the storyline that describes what happens in a phenomenon and interconnects the three coding steps. (Strauss & Corbin, 1990; Leedy & Ormrod, 2010).As discussed in the previous sections, the positive effects identified in open coding are available and increased because of construction industry involvement. Construction industry involvement occurs because the students who participate in the competitions are better prepared for success in the construction industry, so companies want to hire them. They see involvement in the competitions as a way to give back, but also as a recruiting tool. As Coach Two stated:
 
I’ve spoken to several of the companies who sponsor these and while it’s very philanthropic for them to do it and everything what some of them will tell you. . . is that they have selfish intentions, as well as philanthropic intentions for doing this you know it might cost the average company 30 or 40K to sponsor one of these things but they have the opportunity to have the best of the best come walking in front of them for in essence a two day interview.  And one of the guys from one of the companies put it that way. . . . He goes this is great for us because we figure out who the great kids are and guess what we do after the competition, we go out and offer them jobs.

The perceived positive effects students obtain from competition participation are directly linked to the skills, and competencies companies want in construction graduates. They also show a cyclical interdependence between the effects identified in each step of coding. 

Four of the positive effects identified in open coding are leadership characteristics. These effects are supported as leadership characteristics by Badger, Weisel, and Bopp (2007) who identified eight leadership skills as the most frequently mentioned in a review of “hundreds of articles and papers” (pg 3). This indicates that the effects of competition participation include development of leadership skills. Written and oral communication skills, motivating, problem identification and solving, and team work are the leadership characteristics identified by Badger et al. (2007) that directly relate to the positive effects reported by this study. The construction industry values these leadership skills in their employees, and students participating in the competitions develop them through participation, making participants more desirable as employees.

In their research Ahn, Kwon, Pearce, and Shin, (2010) present fifteen key competencies for construction graduates. Similar to the leadership skills previously identified, there are direct connections between four of these key competencies and the positive effects identified in open coding. The key competencies directly linked to the effects of participation include: Problem solving skills, Leadership (which would encompass four more of the positive effects identified), Collaborative skills, and Communication. These key competencies indicate what recruiters at over 100 construction companies want in CM graduates (Ahn et al., 2010). The competitions provide companies with a place they can come to meet students with these skills and competencies, CM competition participants gain these skills which is why coach two referred to participants as the “best of the best”.

The interconnection of open, axial, and selective coding form a cycle, that explains the phenomenon of student construction management competition participation. Utilizing grounded theory, it is necessary to siphon the open, axial, and selective coding and determine a theoretical construct from the data. The cycle formed is that theoretical construct. Figure 1 depicts this cycle, and serves as a visual model representing it. 

Insert Figure 1 Here





Overall the construction industry involvement in student competitions results in positive and negative effects for participants. The emergence of industry involvement as the axial code or central phenomenon interconnecting the open codes identified for both positive and negative effects of participation paints a complete picture of competition participation. This common interconnection shows that while coaches perceive that the positive effects “far outweighed the negatives” (Coach eleven), both exist and are related to industry involvement. Establishing expectations, developing greater consistency in scoring and judging methods, having a level resource playing field, and eliminating the negative time impacts of competition participation are certainly desirable, and could improve competitions. However, because the industry involvement that is interconnected with these negative effects is likewise interconnected with the many positive effects of participation, any changes must be approached cautiously.

This study further concludes that the perceived positive effects from open coding should be attributed to construction industry involvement. This involvement is what sets the competitions apart from a class project, and makes participation a unique opportunity for students to obtain this group of perceived positive effects. Because of industry involvement, students can obtain skills and improve themselves in ways that employer’s value. Industry participation makes competitions a truly unique experience, and amplifies the effects of participation beyond what a student could achieve in a classroom. It is the key to the unique group of benefits available, and the success of CM student competitions.

Students who participate in construction management competitions are perceived to enjoy the positive effects of; confidence, connecting the dots, industry involvement, leadership, motivation, networking, presentation skills, problem solving, real world experience, teamwork, and time management. The emergence of these effects in open coding is important because even though participants were perceived to be higher achieving students to begin with, it indicates that participation builds on student’s abilities in these areas.

The one negative effect that achieved saturation in the data and was well supported was time.  It’s emergence as both a negative and positive effect are an interesting result of this study. Both the positive and negative effects related to time were triangulated and achieved saturation so concluding that it is more likely to be positive or negative cannot be definitively answered. Time is somewhat better supported as a negative effect of participation because it was reported more frequently and was found in the literature as a negative effect. However, the conclusion of this research is that time plays a balanced role as a negative and positive effect, but is highly polarizing. Student participants either benefit by gaining time management skills, or suffer from their failure to do so.

While most of the positive and negative effects reported in this study were also found in the review of literature, deductive coding was not used, and no single study in the literature identified more than three of four of the eleven positive effects found in this study. Five different studies were needed to compile the list of positive effects from CM competition participation, so while there are effects common to participation, every discipline’s competitions have their own unique set of positive effects. Participants in CM competition will share some effects with competitions in engineering or other disciplines, however the unique set of effects found for participants in CM competitions is not found elsewhere. Competitions from different disciplines all have effects in common, but each offers its own unique set that is individual to the discipline.
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